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the mathematical semantics of a hybrid model and the actual ... 

Keywords: code generation, embedded software, formal language, hybrid system, 
modularity 



Courses: An introduction to sketch-based interfaces 
Joseph LaViola, Randall Davis, Takeo Igarashi 

July 2006 Material presented at the ACM SIGGRAPH 2006 conference SIGGRAPH '06 

Publisher: ACM Press 

Full text available: ^ pdf(31.58 MB) Additional Information: full citation , abstract 
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systems. This course offers an in-depth discussion of sketch-based interface design, 
ranging from simple gestural commands to complex sketch-understanding systems. 
Attendees will learn how these interfaces are designed and how to develop their own. 
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The development of complex mechatronic systems requires a careful and ideally verifiable 
design. In addition, engineers from different disciplines, namely mechanical, electrical and 
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In this course we present an overview of the concepts and current techniques in facial 
modeling and animation. We introduce this research area by its history and applications. 
As a necessary prerequisite for facial modeling, data acquisition is discussed in detail. We 
describe basic concepts of facial animation and present different approaches including 
parametric models, performance-, physics-, and learning-based methods. State-of-the-art 
techniques such as muscle-based facial animation, mass-s ... 
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This updated course on simulating natural phenomena will cover the latest research and 
production techniques for simulating most of the elements of nature. The presenters will 
provide movie production, interactive simulation, and research perspectives on the 
difficult task of photorealistic modeling, rendering, and animation of natural phenomena. 
The course offers a nice balance of the latest interactive graphics hardware-based 
simulation techniques and the latest physics-based simulation techni ... 
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Level set methods, an important class of partial differential equation (PDE) methods, 
define dynamic surfaces implicitly as the level set (iso-surface) of a sampled, evolving nD 
function. The course begins with preparatory material that introduces the concept of using 
partial differential equations to solve problems in computer graphics, geometric modeling 
and computer vision. This will include the structure and behavior of several different types 
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Publisher: ACM Press 

Full text available: < |gg) pdf(11.22 MB) Additional Information: full citation , abstract 

This course will primarily cover widely accepted and proved methodologies in collision 
detection. In addition more advanced or recent topics such as continuous collision 
detection, ADFs, and using graphics hardware will be introduced. When appropriate the 
methods discussed will be tied to familiar applications such as rigid body and cloth 
simulation, and will be compared. The course is a good overview for those developing 
applications in physically based modeling, VR, haptics, and robotics. 
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July 2006 Material presented at the ACM SIGGRAPH 2006 conference SIGGRAPH 06 
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Full text available: ||| pdf(11.32 MB) Additional Information: full citation , abstract 

The state of the art in digital modeling techniques, both in commercial software and 
academic research. The goal of this course is to give attendees an understanding of the 
big open questions and the skills to engineer recent research in interactive shape- 
modeling applications. 
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Volume 14 Issue 4 
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Full text available: ^pdf(299.01 KB) Additional Information: full citation , abstract , references , index terms 

A simulation algorithm is presented for multi-agent hybrid systems— systems consisting 
of many sets of nonsmooth differential equations— such as systems involving multiple 
rigid bodies, vehicles, or airplanes. The differential equations are partitioned into coupled 
subsystems, called "agents"; and the conditions which trigger the discontinuities in the 
derivatives, called "events", may depend on the global state vector. Such systems 
normally require significant computational resources to si ... 
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July 2006 Material presented at the ACM SIGGRAPH 2006 conference SIGGRAPH '06 
Publisher: ACM Press 

Full text available: |g| pdf(34.74 MB) Additional Information: full citation , abstract 

Performance-driven facial animation (PDFA) has recently been adopted in a number of 
important entertainment projects. This course describes tracking, cross mapping, and 
model derivation technologies used in PDFA, and summarizes unresolved issues. Leading 
researchers and industry specialists present current and forthcoming motion-capture 
techniques, cross-mapping technologies, and application case studies from important 
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Publisher: IEEE Press 
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terms 

Merge junctions and intersections are the principal capacity limiters and sources of delay 
in automated guideway transit (AGT) networks. The capacity and delay performance of 
the merge junctions must be thoroughly understood before an AGT network can be 
designed. This paper describes the modeling and event-structured Monte Carlo simulation 
of a single merge junction, having two input lanes and one output lane, operating in a 
quasi-synchronous network. The simulation described here differs f ... 

14 Using discrete event modeling for effective computer animation control §§§ 
Paul A. Fishwick, Hanns-Oskar A. Porr 
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December 1999 Proceedings of the ACM symposium on Virtual reality software and 
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Publisher: ACM Press 

Full text available: ■ P|pdf(887.05 KB) Additional Information: full citation, abstract, references , citings, index 

terms 

Virtual environment technology is now beginning to be recognised as a powerful design 
tool in industrial sectors such as Manufacturing, Process Engineering, Construction, 
Automotive and Aerospace industries. It offers the ability to visualise a design from 
different viewpoints by engineers from different design perspectives providing a powerful 
design analysis tool for supporting concurrent engineering philosophy. A common 
weakness of the current commercial virtual environments is the lack ... 

Keywords: component assembly, constraints, tasks, virtual environments 
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" Sutton 

August 2004 ACM SIGGRAPH 2004 Course Notes SIGGRAPH '04 
Publisher: ACM Press 

Full text available: | §pdf(20.19 MB) » Additional Information: full citation , abstract 

A continuous challenge for special effects in movies is the production of realistic virtual 
crowds, in terms of rendering and behavior. This course will present state-of-the-art 
techniques and methods. The course will explain in details the different approaches to 
create virtual crowds: particle systems with flocking techniques using attraction and 
repulsion forces, copy and pasting techniques, agent-based methods. The architecture of 
software tools will be presented including the MASSIVE softwa ... 

17 Inverse kinematics positioning using nonlinear programming for highly articulated 
figures 
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October 1994 ACM Transactions on Graphics (TOG), volume 13 issue 4 
Publisher: ACM Press 

Full text available- fi3 odf(2 23 MB) Additional Information: full citation , abstract , references , citings , index 

terms , review 

An articulated figure is often modeled as a set of rigid segments connected with joints. Its 
configuration can be altered by varying the joint angles. Although it is straight forward to 
compute figure configurations given joint angles (forward kinematics), it is more difficult 
to find the joint angles for a desired configuration (inverse kinematics). Since the inverse 
kinematics problem is of special importance to an animator wishing to set a figure to a 
posture satisfying a set of position ... 

Keywords: articulated figures, inverse kinematics, nonlinear programming 
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Publisher: ACM Press 

Full text available: |g pdf(822.64 KB) Additional Information: full citation , abstract , references 

Dynamo (DYNAmic Motion capture) is an approach to controlling animated characters in a 
dynamic virtual world. Leveraging existing methods, characters are simultaneously 
physically simulated and driven to perform kinematic motion (from mocap or other 
sources). Continuous simulation allows characters to interact more realistically than 
methods that alternate between ragdoll simulation and pure motion capture.The novel 
contributions of Dynamo are world-space torques for increased stability and a we ... 

Keywords: animation, motion capture, physical simulation, rag doll 
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An introduction to fundamentals of discrete differential geometry (DDG), a nascent area 
of computational science with exciting simulation and geometry processing applications. 
Lectures discuss continuous and discrete geometry in the context of cloth, shell, and fluid 
simulation as well as remeshing and parameterization problems. 
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